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nn Yes, we have a lot of PROBLEMS in FloridaYes, we have a lot of PROBLEMS in Florida
nn No, I am not talking about the Hanging ChadNo, I am not talking about the Hanging Chad
nn I am talking about the Everglades, Florida Bay, I am talking about the Everglades, Florida Bay, 

Charlotte Harbor, and Charlotte Harbor, and 
Indian River Lagoon, St. Lucie EstuaryIndian River Lagoon, St. Lucie Estuary,,……....

nn I am talking about I am talking about seagrassseagrass dieoffdieoff, black water, & , black water, & 
loading of nutrients, sediments, and loading of nutrients, sediments, and coppercopper,,…………

nn NOS has been actively involved in solving Florida NOS has been actively involved in solving Florida 
problemsproblems

nn Integrated Modeling SystemIntegrated Modeling System can assist  can assist  
Coastal Monitoring and AssessmentCoastal Monitoring and Assessment



Integrated Estuarine & Coastal StudiesIntegrated Estuarine & Coastal Studies

§§ To develop understanding of physical,To develop understanding of physical,
chemical, and biological processes, andchemical, and biological processes, and
particularly their interactions;particularly their interactions;
§§ To predict the shortTo predict the short--term and longterm and long--term term 

responses of estuarineresponses of estuarine--coastalcoastal
systems to anthropogenic and naturalsystems to anthropogenic and natural
changes.changes.
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IRLPLR Model Development ProjectIRLPLR Model Development Project

• Sponsored by SJRWMD

• UF-SJRWMD Partnership 

• Develop and Validate IRLPLR Model 

Next Step:

• Develop Pollutant Load Reduction Goal (PLRG)



Field and Lab DataField and Lab Data

nn HydrodynamicHydrodynamic
nn Bathymetry, wind and tidal Bathymetry, wind and tidal forcingsforcings

nn SedimentSediment
nn Mean diameter, settling velocity, erosion rate, and Mean diameter, settling velocity, erosion rate, and 

critical shear stresscritical shear stress

nn Water QualityWater Quality
nn Dissolved oxygen, nitrogen, phosphorus, Dissolved oxygen, nitrogen, phosphorus, 

chlorophyllchlorophyll’’s, salinity, pH, temperature, & TSS data s, salinity, pH, temperature, & TSS data 

nn Light and Light and SeagrassSeagrass DataData
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CH3DCH3D--IMSIMS
Circulation Model : CH3D

Wave Model : SMB, SWAN, REF/DIF

Sediment Transport Model : CH3D-SED3D  

Water Quality Model : CH3D-WQ3D

Light Attenuation Model : CH3D-LA

Seagrass Model: CH3D-SAV
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NEW NEW CH3DCH3D
nn NonNon--Orthogonal Orthogonal 

BoundaryBoundary--Fitted Fitted 
Curvilinear Grid in Curvilinear Grid in 
Horizontal DirectionHorizontal Direction

nn SigmaSigma--Grid in Vertical Grid in Vertical 
DirectionDirection

nn Robust Model forRobust Model for
Vertical Turbulence:Vertical Turbulence:
Equilibrium ClosureEquilibrium Closure

nn ContravariantContravariant Velocity Velocity 
nn Accurate Accurate AdvectiveAdvective

SchemesSchemes
nn Strictly ConservativeStrictly Conservative
nn Can Handle SharpCan Handle Sharp

Bottom SlopesBottom Slopes
nn New Features: Wetting & New Features: Wetting & 

Drying, Parallel Versions, Drying, Parallel Versions, 
NonNon--hydrostatic hydrostatic 
Pressure, UnPressure, Un--structured structured 
GridGrid





CH3DCH3D--SED3DSED3D

nn AdvectionAdvection
CH3DCH3D

nn Two Size GroupsTwo Size Groups
Fine & CoarseFine & Coarse

nn Vertical Mixing Vertical Mixing 
TKE ClosureTKE Closure
EquilibEquilib. Closure. Closure

nn Horizon. MixingHorizon. Mixing
LESLES

nn Settling/FlocculationSettling/Flocculation
StokesianStokesian
Function of SSC, TKEFunction of SSC, TKE

nn DepositionDeposition
1/Layers1/Layers’’ResistancesResistances

nn ResuspensionResuspension
FuncFunc. of Shear, . of Shear, SedSed..
Lab/Field/Num. Exp.Lab/Field/Num. Exp.
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Photosynthetically Active Radiance (PAR)
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IRL Grid
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 Surface and Bottom Temperature Time Series at Station One
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Sediment Resuspension during an episodic event
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Segment Averaged TND & SRPSegment Averaged TND & SRP



Segment Avg. TSS, TNP, TPPSegment Avg. TSS, TNP, TPP
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Percent KPAR Due to Tripton vs KPAR
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Percent KPAR Due to Chl_a vs KPAR
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CH3DCH3D--DIMESDIMES



DIMES InfrastructureDIMES Infrastructure



CONCLUSIONSCONCLUSIONS

nn CH3DCH3D--IMS, which consists of the following IMS, which consists of the following 
component models: Hydrodynamic/Salinity component models: Hydrodynamic/Salinity 
Model, Wave Model, Sediment Transport Model, Model, Wave Model, Sediment Transport Model, 
Water Quality Model, and Light Model, has Water Quality Model, and Light Model, has 
been quantitatively validated with 1998 IRL been quantitatively validated with 1998 IRL 
data.data.

nn CH3DCH3D--IMS can be expanded to include metal IMS can be expanded to include metal 
processes to aid the monitoring and processes to aid the monitoring and 
assessment of Copper in IRL/St. Lucie Estuary.assessment of Copper in IRL/St. Lucie Estuary.


